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0 Tablets made from sustained release microcapsules. 



0 A tablet for oral administration of a sustained- 
release active ingredient is formed by compressing 
microcapsules containing the active ingredient. The 
microcapsules are of a size range of between at>out 
5 and about 400 microns, and comprise particles of 
active ingredient coated with a thin layer of sus- 
tained release coating which is sufficiently flexible 
that the coated particles may be compressed into a 
tablet without breaking the integrity of the coating. 
The sustained release coating may be ethyl cel- 
lulose if it has a molecular weight such that it evi- 

^dences a viscosity of at least 25 cps. Alternatively, 
any conventional sustained release coating, including 

®low viscosity ethyl cellulose, may be used if an 
extraordinarily high percentage of plasticizer. prefer- 
ably within the range of about 15 to about 30% of the 

Ijjj weight of the sustained release polymer in the coat- 

^ing, is added. 

_Excipients causing disintegration of the tablet after 
administration and. optionajly, effery scence, can be 
Q. uniformly mixed with the microcapsules prior to 
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compression. 
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T^HeTS made from sustained release tOCAPSULES 



HELD OF THE INVENTION 

The present invention relates to sustained re- 
lease microcapsules which can be fornnulated into 
the form of a compressed tablet. The present in- 
vention further relates to tablets of sustained re- 
lease microcapsules which may be in a form for 
chewable administration. The present invention fur- 
ther relates to tablets of sustained release micro- 
capsules in a form which permits rapid disintegra- 
tion arxj effervescence upon addition to water so 
that the microcapsules are orally administered as 
an aqueous suspension. 

BACKGROUND OF THE INVENTION 

Sustained release medications are well known 
and are very desirable in order to permit a single 
dose of medicament to remain effective over a 
period of time up to twelve hours or more. Gen- 
erally, this is accomplished by means of a gelatin 
capsule which contains a plurality of microcapsules 
of medicament, each capsule being coated with a 
sustained release coating which permits the medi- 
cament to be slowly released through the coating 
of the microcapsule. Alternatively, the microcaps- 
ules may contain a plurality of different coatings, so 
that some of the coatings dissolve almost imme- 
diately, some do not dissolve for a number of 
hours, and some of the coatings prevent release of 
medicament for many hours. 

Gelatin capsules containing medicament have 
fallen into disrepute in recent years, as they are 
subject to tampering. Foreign substances can be 
placed into such gelatin capsules, with unfortunate 
consequences. Accordingly, dosage forms are be- 
ing sought which will avoid the use of capsules. 
This is particularly difficult with respect to sus- 
tained release medicaments, because conventional 
microcapsules are known to break if subjected to 
the pressures required to form a tablet. If the 
microcapsules break, then all of the medicament is 
released immediately, and there is no sustained 
release effect. 

One method by which the prior art has at- 
tempted to solve this problem is described in U.S. 
Patents 3.922,338 and 4.113.816. In these patents, 
controlled release microcapsules are formulated 
into a tablet by sandwiching the microcapsules 
between two layers of excipient in granular form 
which serve to cushion the microcapsules of the 
medial layer against the shock of compression 
when compressing them into tablets. 



Some prior art tablets achieve sustained re- 
lease by mixing the drug directly with an excipient 
which prevents breakup of the tablets in the gastric 
juices or intestinal fluids so that the tablet itself 

5 slowly breaks down and releases the active ingre- 
dient over a period of time. For example, formulat- 
ing the drug with a spongy polymer, such as meth- 
yl cellulose, will form a sustained release tablet 
which gradually releases active ingredient from the 

10 polymer. Such galenical forms have the disadvan- 
tage, however, of providing high concentrations of 
active principle at the spot where the tablet rests; 
in some cases, this can cause an ulcer or other 
complications. It is preferred that the tablet br ak 

75 up shortly after administration so as to cause the 
active principle to disperse and not be too heavily 
concentrated at one place while still achieving sus- 
tained release. No simple and effective way to 
attain this object has yet been found in the prior 

20 art. 



SUMMARY OF THE INVENTION 

25 Accordingly, it is an object of the present in- 

vention to obviate the problems of the prior art. 

It is another object of the present invention to 
provide a galenical form comprising microcapsules 
in tablet form. 

30 It is a further object of the present invention to 

provide chewable tablets composed of microcaps- 
ules of sustained release medicament. 

It is still a further object of the present inven- 
tion to provide a sustained release tablet with im- 

35 mediate disintegration into many dispersed centers 
of sustained drug release. 

It is yet a further object of the present invention 
to provide tablets which permit passage of the 
active principle immediately into the intestine with- 

40 out the delay of drug release in the stomach. 

It is yet a further object of the present invention 
to provide a sustained release tablet which has a 
high percentage of active material. 

It is still another object of the present invention 

45 to provide a tablet of compressed sustained re- 
lease microcapsules which immediately disinte- 
grates and effervesces upon addition to water so 
that the sustained release microcapsules may be 
administered as a liquid. 

50 When such coated particles of medicament are 

compressed into a tablet, the wide range of sizes 
and irregular shapes of the coated particles permit 
sufficient compression to form a tablet without 
causing the coating of the medicament particles to 
break. 
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It is by using very^^^tl particles of medica- 
ment i.e.. below abou^BR) microns, and coating 
these particles with the thin, flexible coating of the 
present invention, that it is possible to compress 
the particles to a sufficient degree (for example, 
about 1.5 tons pr ssure) to form a tablet (e.g.. with 
a hardness of about 10-20 s.c.) without substantial 
breakage of the microcapsules. Conventional ex- 
cipients, such as starch or cellulose derivatives, 
may be thoroughly mixed with the coated particles 
prior to forming the tablet in order to enhance 
disintegration of the tablet, after administration, into 
individual microcapsules. Excipients which cause 
effervescence upon contact of the tablet with water 
may also be added. 

Out of the many polymers that can be used to 
coat the medicaments, only long polymer length 
ethyl cellulose was found to t>e not ruptured at all 
during compression, even with small amounts of 
plasticizer. However, other sustained release poly- 
mers, such as lower viscosity ethyl cellulose and 
acrylic resins can be made sufficiently flexible 
through the use of higher amounts of plasticizer. 

BRIEF DESCRIPTION OF THE DRAWINGS 

Rgures I, 2, 3, 4 and 5 show the release of a 
medicament from microcapsules in both powder 
and tablet form (in vitro ) on the basis of percent 
drug release plotted against time. 

DETAILED DESCRIPTION OF THE INVENTION 

The present invention resides in a particular 
galenical form of administration of medicament. 
The particular medicament which is microen- 
capsulated and formed into a tablet in accordance 
with the present invention may be totally arbitrarily 
selected. The utility of the present invention does 
not rely on the particular properties of the material 
being encapsulated, but rather on the particular 
size of the particles being encapsulated and the 
type of coating applied thereto. Furthermore, the 
active ingredient need not be a pharmaceutical, but 
may be any material which is desirably released 
over a period of time, such as a flavoring sub- 
stance or an indicator substance. 

Those medicaments which are most well suited 
to the present invention are those which are pres- 
ently sold in gelatin capsules of encapsulated sus- 
tained release drug. These include appetite sup- 
pressors, such as phenylpropanolamine, antihista- 
mines such as are present in the commercial prod- 
uct sold under the trademark CONTAC. sustained 
release aspirin, sustained release acetaminophen. 



ampicillin^^orofen. theophylline, and others. This 
list is me^^^xemplary, and the present invention 
is to be in no way limited by the particular active 
material present therein. 

5 The particles of the active ingredient should be 

chosen to have a size which enables all of the 
coated particles to be below about 400 microns in 
diameter, and preferably between about 30 and 
250 microns. Furthermore, the size should be se- 

10 lected to be well distributed within the entire size 
range. By using a wide range of different siz s of 
particles, which particles are of irregular shape and 
which shape remains irregular after coating be- 
cause of the thin nature of the coating, the coated 

75 powder becomes well packed during compression, 
thereby minimizing breakage. 

In the high viscosity ethyl cellulose embodi- 
ment of the present invention, it is important that a 
sufficient polymer chain length of ethyl cellulose be 

20 used for the coating in order to provide sufficient 
flexibility to prevent substantial breakage during 
compression. Ethyl cellulose is generally desig- 
nated by suppliers thereof by viscosity and ethoxy 
content. The viscosity designation is standardized 

25 to be measured in centipoises for a 5% by weight 
concentration in 80*20 toluene:ethanol at 25**C on a 
sample which has been dried 30 minutes at lOO^C. 
Throughout the present specification and claims, 
reference to viscosity of the ethyl cellulose will 

30 mean viscosity measured in accordance with the 
preceding standard. 

It has been found that a viscosity of 100 sub- 
stantially eliminates alt breakage of the microcaps- 
ules upon compression into tablets, as can be seen 

35 from Rgure I. The use of lower viscosity ethyl 
cellulose decreases the flexibility of the coatings. 
Rgure 2 shows the use of ethyl cellulose with a 
viscosity of 45. While the results are not as good 
as those shown In Rgure I. they are substantially 

40 better than those of Rgure 3, in which the ethyl 
cellulose viscosity was 10 and Rgure 4. in which an 
acrylic resin sustained release coating was used. 
Thus, while not preferred, a viscosity as low as 
about 25 is still considered to be within the ambit 

45 of the present invention. 

Ethyl cellulose is conventionally manufactured 
in various ethoxyl types. For example, medium- 
type products have an ethoxyl content of 45- 
46.8%, standard-type has an ethoxyl content of 

50 47.5-49.5% and industrial-type has an ethoxyl con- 
tent of 49.0-52.0%. While standard-type is pre- 
ferred and used in the present examples, the 
amount of ethoxyl content does not effect the com- 
pressibility properties of the coatings of the present 

55 invention. 
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While ethyl cellulo^^as conventionally been 
used to form sustained^^ase coatings for medi- 
caments, there had never been any reason to be- 
lieve that the polymer chain length of the starting 
ethyl cellulose would have any effect on the re- 
lease properties of the final product. In fact, there 
is no difference in the sustained release properties 
of medicaments in powder form between those 
coated with ethyl cellulose with a viscosity of 10 
and those coated with ethyl cellulose of viscosity 
100. Conventionally, ethyl cellulose of a viscosity of 
7 to 10 was used because of its ease of handling 
and solubility- Prior to the time of the present 
invention there was no incentive to use ethyl cel- 
lulose of a viscosity greater than 10 in sustained 
release coatings. 

The results relating to the substantial absence 
of breakage after compression obtained by means 
of the present invention are substantially indepen- 
dent of the type and amount of plasticizer used 
with the ethyl cellulose. However. 5-15% of plasti- 
cizer is preferably used to further enhance the 
elasticity of the coating. An even greater amount of 
plasticizer, up to about 30% of the ethyl cellulose 
coating, can also be used if desired. Any conven- 
tional pharmaceutically acceptable plasticizer may 
be used, such as castor oil, dibutyl phthalate, poly- 
ethylene glycols, polypropylene glycol, citric acid 
esters, triacetin. etc. Other conventional plasticizers 
may also be used for their known film plasticizing 
properties. 

In the increased plasticizer embodiment of the 
present invention, the specific nature of the coating 
material is not critical as long as sufficient plasti- 
cizer is present to permit the required degree of 
flexibility of the coating. Thus, any conventional 
sustained release coating, such as the acrylic resin 
coatings sold under the trademark Eudragit RS or 
RL, may be used, as can ethyl cellulose and other 
known sustained release coatings. The present in- 
vention is not to be limited to the particular coating 
used on the particles of active principle. 

It is important that a relatively high percentage 
of plasticizer be used in the coating in order to 
permit sufficient flexibility to prevent substantial 
breakage during compression. The specific amount 
of plasticizer will, of course, vary depending on the 
nature of the coating and the particular plasticizer 
used. The amount may be readily determined em- 
pirically by testing the release characteristics of the 
tablets formed. If the medicament is being released 
too quickly, then more plasticizer should be used. 
On the other hand release characteristics are also a 
function of the thickness of the coating. When 
substantial amounts of plasticizer are used, the 
sustained released capacity of the coating dimin- 
ishes. Thus, the thickness of the coating may be 
increased slightiy to make up for an increase in the 



amount of^^sticizer. It should seldom be neces- 
sary. how^HI to use an amount of coating which 
exceeds about 20 percent of the total weight of the 
final product. Generally, the plasticizer will be 

5 present in an amount of about 15 to 30 percent of 
the sustained release material in the coating, pref- 
erably 20 to 25 percent and the amount of coating 
will be from 10 to 25 percent of the weight of active 
material, preferably 15 to 20 percent. 

10 Any conventional pharmaceutically acceptable 

plasticizer may be used. While castor oil is exem- 
plified herein, the present invention is not limited 
thereto and other conventional plasticizers may be 
used for their known film plasticizing properties. 

;5 Examples of other plasticizers include dibutyl 
phthalate, polyethylene glycols, polylpropylene gly- 
col, citric acid esters, triacetin, etc. 

In every embodiment of the present inv ntion. 
the coating may be applied to the powder by 

20 techniques known per se in the prior art. The 
present invention does not reside in the particular 
technique of coating. The prefenred method of 
coating the particles is by a fluidized bed technique 
using, for example, a Uni-Glatt fluidized bed pow- 

25 der coating apparatus. When using conventional 
fluidized bed techniques, any acceptable solvent, 
such as acetone, isopropanol, methanol, ethanol, 
chloroform, carbon tetrachloride, etc., may be 
used. To improve the flow behavior of the particles 

30 in the fluidized bed machine, glidants such as 
magnesium stearate, talc or Aerosil 200 can be 
added to the coating formula. The particular solvent 
and glidant and the amount used have no effect on 
the compressibility properties of the microcapsule. 

35 with which the present invention is concerned. 

The coated particles may be compressed into 
tablets directly or with the addition of conventional 
binders, fillers, diluents, excipients, flavoring 
agents, lubricants, etc. Any such pharmaceutically 

40 acceptable material may be present, although it is 
preferred that excipients be avoided which pr vent 
disintegration of the tablets, after administration, 
into their constituent coated particles. On the con- 
trary, it may be preferred to use an excipient which 

45 causes prompt disintegration of the tablets, after 
administration, into many disperse centers of drug 
release. Known excipients which may be used for 
such purposes include starch and microcrystalline 
cellulose. Other known excipients and carriers use- 
so ful for this purpose may also be used. For the 
embodiment in which the tablet is effervescent, 
small amounts of acids, such as organic acids, 
preferably fumaric acid and bases, such as mild 
bases, preferably sodium bicarbonate, may be 

55 used and flavoring substances, such as sucrose, 
may also be added. 
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The excipients and jM)rings. binders, fillers, 
etc.. are preferably thoro^P/ mixed with the coat- 
ed particles prior to tabieting. It is not necessary or 
desirable to sandwich the particles between layers 
of excipient. 

When the material is ready to be compressed 
into tablets, it may be formed into tablets by any 
conventional tabieting apparatus. The thin long- 
chain ethyl cellulose coatings on ultra small par- 
ticles of a wide range of sizes, all below about 400 
microns, permit compression and packing into a 
tablet at all conventional tabieting pressures without 
substantial breakage of the microcapsules. 

A particular advantage of the use of micro- 
capsules below about 300 microns is that they may 
be administered in the fonm of a chewabie tablet. 
Because of the very small size of the capsules, it 
has been discovered that very few capsules are 
actually broken during the act of mastication of the 
tablet Thus, it is possible to administer a sustained 
release medicine in the form of a chewabie tablet. 
Most conventional coated particles in commercial 
encapsulated microcapsules have a size range be- 
tween 600 and 1000 microns. If these are chewed, 
there will be substantial breakage causing imme- 
diate release of what may be an overdose of medi- 
cation and what is usually a very distinctive and 
unpleasant medicament taste. When using particles 
below about 300 microns, the taste of the medica- 
ment may be thoroughly masked, even upon chew- 
ing, because the particles are small enough to pass 
into the curves and depressions of the teeth and 
thus avoid substantial breakage. 

Another unexpected advantage of microcaps- 
ules below about 300 microns each is the fact that 
they pass through the stomach without delay in the 
stomach. Because of their small size, the coated 
drug particles are transferred immediately into the 
Intestines with the speed of a liquid. They need not 
even be enteric coated, as the vast majority will 
quickly pass directly into the intestine without re- 
leasing the active principle in the stomach. Larger 
conventional size microcapsules remain for a much 
longer period in the stomach, thus preventing quick 
release of the medicament in the intestines. Using 
smaller particles permits the active principle to 
reach the blood stream faster. 

The following examples are provided for ease 
of illustration only, and are not intended to be 
limiting in any way. 

Example I - Ethyl Cellulose 100 

Seven hundred grams of theophylline, having a 
crystal size ranging from 74 to 250 microns, were 
coated in a modified Uni-Glatt powder coat r with 
the following coating mixture: 



Ethoce^p. Dow Chemical Co. 40 grams 

Acetol^B 2200 mt 

Isopropanol 550 ml 

Castor oil 14 grams 
5 f^agnesium stearate 14 grams 

Ethoc I 100 is ethyl cellulose with a viscosity of 100 
cps. 

The coating conditions were as follows: 
(i) Sp ed: 700 ml/hour 
70 (il) Inlet temperature: 50**C 

(ill) Outlet temperature: 40-42 **C 
(iv) Spray pressure: 1.5 bar 
The final product contained 80 i 0.5% 
theophylline. 

75 One gram of the coated theophylline was 

mixed with 250 mg corn starch powder, and 250 
mg of this mixture was directly compressed into 
tablets under 1.5 ton pressure. 

The release of theophylline from this tablet was 

20 measured using simulated intestinal fluid and com- 
pared to the release of theophylline from the pow- 
der mixture before compression. The results of this 
are shown in Rgure 1. The fact that the release 
characteristics are substantially identical befor and 

25 after compression establishes that substantially no 
breakage of the microcapsules occurred during 
compression. 

30 Example 2 - Ethyl Cellulose 45 

The procedure of Example I was followed ex- 
cept that the following coating mixture was used: 
Ethocel 45. Dow Chemical Co. 140 grams 
35 Acetone 1750 ml 

Isopropanol 40 ml 
Castor oil 14 g 
Magnesium stearate 14 g 
Ethocel 45 is ethyl cellulose with a viscosity of 45 
40 Cps. Rgure 2 shows the dissolution results. Lower- 
ing of the viscosity to 45 caused faster release of 
some of the theophylline after tabieting. showing 
that minor breakage occurred, although, in accept- 
able amounts compared to conventionally used 
45 ethyl cellulose or acrylic resin coatings. 

Example 3 - Ethyl Cellulose 10 - Comparative 

50 The procedure of Example I was followed ex- 
cept that the following coating mixture was used: 

Ethocel 10, Dow Chemical Co. 140 grams 

Acetone 1400 ml 

Isopropanol 300 ml 
55 Castor oil 14 g 

Magnesium stearate 14 g 
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Ethocel 10 is ethyl cell^^p with a viscosity of 10 
cps. Fig. 3 shows thwBssolution results. The 
curves show substantial breakage of the micro- 
capsules upon compression. 

Example 4 > Eudraqit RS-lOO - Comparative 

The procedure of Example I was followed ex- 
cept that the following coating mixture was used: 

Eudragit RS-IOO. Rohm Pharma, Germany 

140 grams 

Acetone 790 ml 

Isopropanol 960 ml 

Polyethylene glycol 6000 14 g 

Magnesium stearate 14 g 
Eudragit RS-IOO is a copolymer of acrylic acid and 
methacrylic acid resins. The results of the dissolu- 
tion are shown in Figure 4. The curves show sub- 
stantial breakage of the microcapsules upon com- 
pression. 



Example 5 - Effervescent Tablets 

Theophylline is coated with Ethocel 100 in the 
same manner as described in Example I. The coat- 
ed theophylline is combined into the following com- 
position before tableting: 

Coated theophylline (prepared in Example I) 
60 g 

Avicel 102 (microcrystalline cellulose) 32 g 

Sodium starch glycolate 2 g 

Corn starch powder 1.5 g 

Fumaric acid powder I g 

Sodium bicarlx)nate powder I g 

Sucrose powder 2 g 
This mixture is directly compressed in a commer- 
cial tableting machine to a tablet of about 15 s.c. 
hardness. Upon being dropped into a cup of water 
the tablet immediately disintegrates and begins to 
effervesce. The effervescence causes the micro- 
capsules to remain in suspension. Because of the 
microencapsulation the suspension has no taste of 
theophylline. 

Example 6 - Ethyl Cellulose 10 and 20% Piasticizer 

One kg of acetaminophen (paracetamol) was 
coated in a modified Uni-Glatt powder coater with 
ethyl cellulose. The acetaminophen had a crystal 
size of 74-500 microns. The ethyl cellulose used 
was ethyl cellulose having a viscosity of 10, ob- 
tained from Dow Chemical Company. The spraying 
solution comprised an 8 percent solution of the 



ethyl cellt^^ in 90 percent acetone-IO percent 
ethanot. "^^Vs was added castor oil as piasticizer 
In an amount equal to 20 percent of the ethyl 
cellulose present. 
5 The spraying conditions were as follows: 

(i) Speed : I liter/hour 

(ii) Flap: 10-15 percent 

(iii) Inlet Temperature: 50 "C 

(iv) Outlet temp.: 30 ''C 

70 (v) Percent of Coating: 17 percent 

The coated acetaminophen was sieved to par- 
ticle sizes between 74-210 microns. Attention was 
paid to ensure a good mix of particles of different 
sizes within that range. 400 mg of the coated 

/5 particles were mixed with 100 mg of starch and the 
mixture was compressed in a hand press to 1.5 
tons to produce 500 mg tablets. 

The release characteristics of the tabi ts ob- 
tained in this example were tested by placing a 

20 tablet in 50 ml of simulated intestinal fluid. The 
tablet disintegrated within 5 to 10 seconds into 
many microcapsules. Similar disintegration was ot>- 
served when such a tablet was added to simulated 
gastric fluid. 

25 The release pattern of acetaminophen, in vitro 

in simulated intestinal fluid was measured. The 
results are shown in the drawing. The uncoated 
drug showed 100 percent release of the drug within 
a very short period of time. Coated drug, but not 

30 tableted, showed that release of the drug continu d 
for at)0ut 24 hours with half of the drug being 
released in approximately 10 hours. After compres- 
sion the drug was released for a total of about 16 
hours with half of the drug being released after 

35 about 5 hours. 

While release of the drug is slightly faster in 
the tableted form, a relatively small percent is 
immediately released, thus showing that relatively 
few microcapsules were broken during compres- 

40 sion. 

Experiments similar to that of this example 
were conducted with theophylline, phenyl- 
propanolamine and ibuprofen and similar results 
were obtained. 

45 

Example 7 - Eudragit RS-IOO and 20% Piasticizer 

An acrylic resin coating polymer may be pre- 
50 pared by dissolving 170 gms Eudragit RS-IOO 
(Rohm Pharma. Germany) dissolved in isopropyl 
alcohol (60%) and acetone (40%). Eudragit RS-IOO 
is a sustained release acrylic resin preparation 
which is poorly permeable. The final polymer con- 
55 centration was 8%. To this solution is added 0.5 
gms of pigment (Blue Uke ZLT 2), 17 gms talc, 
and 8.5 gms magnesium stearate and 34 gms 
castor oil as plasticiz r. 
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One kg theophyllii^^rystal size between 44- 
800u . is coated v^'t^H^ acrylic resin polymer 
using a modified Glatt fluidized bed coating instru- 
ment (UniGlatt). The theophylline powder is fluidiz- 
ed and coated with the polymer. Technical details 
of the coating process are: 

Air Flap: 25% 

Inlet air temp.: 50*C 

Outlet (product) temp.: 35*C 

Spraying air pressure: 1.5 bar 

Pneumatic pressure: 6 bars 

Polymer solution feeding speed: 400ml/h 

Process time: 5.5 hrs 
The coated powder is sieved with a regular dual- 
purpose laboratory sieve shaker (Ari J. Levi Ltd.) 
and different fractions collected. 

The obtained microcapsules in the 50-250u 
range may be compressed into tablets in the same 
manner described with respect to Example 6. 

Example 8 ^ Comparisons to Commercial Micro- 
capsules 

Commercial microcapsules were sampled to 
evaluate their size. They were sized with a regular 
dual-purpose laboratory sieve shaker (Ari J. Levi 
Ltd). The results were as follow: 

1. Theotard (CTS, Israel ) 100% over 

800a 

2. Dexatrim (Thompson Med.. N.Y.) 95% 
over 800u ; 5% between 600-800U 

3- Theo-24 (Searle) 100% over 800u 

4. Eryc 250 mg (Parke-Davis) 100% over 

800a 

5. Feosol (Menley & James) 100% over 

800u 

6. Sudafed (Burroughs Wellcome) 100% 
over 800u 

7. Nitroglycerin (Ascot) 100% over 800u 

8. Thorazine (SKF) 100% over 800u 

9. Slo-phylline (Rorer) 100% over 800u 

10. Nicobid (Armour) 00% over 800a 

11. Teldrin (SKF) 30% over 800a; 70% 
between 600-800a 

12. Pavabid (Marion) 100% over 800a 

13. Ornatos (Rohm Pharma, Germany) 
60% over 800a ; 

40% between 600-800a 

14. Somophylline (Rsons) 97% over 800a; 
3% between 600-800a 

15. Contac (Menley & James) 33-40% 
over 800a; 60-67% between 600-800a. 



Tests^th tablets formed from commercial size 
coated lil^Bles of 600-1000 microns, such as the 
above, show that the pellets are completely broken 
by the compression and the releas characteristics 
5 are substantially id ntical to the line on the graph 
for uncoated drug. 



Experiment I 

10 

A test was conducted to measure the r lease 
of theophylline from various sized microcapsules 
using an artificial mouth. The artificial mouth used 
in this test was a plastic artificial mouth model 

75 manufactured by Frasaco having upper and tower 
jaws with teeth of natural size and configuration. 

Two batches each of ten mg of coated par- 
ticles were prepared as descrit>ed in Example 7 but 
without the addition of plasticizers. One batch had 

20 a size range of I00-I50aand 600-800a. Each con- 
tained a total of 8.3 mg theophylline. The coated 
particles were placed on the bottom rear teeth of 
the model. The model was closed and pressure 
was applied on the top corresponding to 2 kg for 10 

25 sec. Then a twisting of the two rows of teeth was 
performed for another 15 sec. The particles (or their 
remains) were transferred to a test tube and the 
teeth were washed with 2 ml of water which was 
collected and transfen-ed into the tube. The test 

30 tut>es were centrifuged In a clinical centrifuge for 3 
min. and the supernatant was removed. The 
amount of theophylline in each tube was deter- 
mined by u.v. spectroscopy with the following re- 
sults: 

35 1. Large crystals (600-800u); 2.04 mg 

theophylline released into the medium (24.5%) 

II. Small crystals (I00-I50u): 24 ug theophyl- 
line were released into the medium (0.29%) 

In a control experiment it was shown that the 

40 release, due to diffusion, of theophylline through 
17% coating layer of Eudragit RS-lOO is less than 
1% during a 5 mIn. period. Thus, the amount of 
uncoated theophylline found in the large crystals 
sample is due to breaking of the coated crystals by 

45 the mechanical pressure and friction of the teeth. 
Such a substantial release using large microcaps- 
ules is unacceptable for a sustained release dos- 
age form. Results at least as good would be ex- 
pected if the smaller microcapsules were made 

50 even more flexible by adding plasticizer. 

The results of this test provide further evidence 
of the superior results obtainable using the pre- 
ferred microcapsule size when preparing a dosage 
form designed to be ingested with mastication as 

55 compared to the use of microcapsules of the com- 
mercial size, particulariy when the coating is a 
sustained release coating. 
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The for going descr^jgn of th specific em- 
bodiments will so fully r^^J the general nature of 
the invention that others can. by applying current 
knowledge, readily modify and/or adapt for various 
applications such specific mbodiments without de- 
parting from the generic cone pt. and therefore 
such adaptations and modifications are intended to 
be comprehended within the meaning and range of 
equivalents of the disclosed embodiments. It is to 
be understood that the phraseology or terminology 
employed herein is for the purpose of description 
and not of limitation. 



10. A galenical form in accordance with claim I. 
wh rein saBasticizer is present in an amount of 
15-30% of^TO weight of said sustained releas 
polymer. 

5 II. A galenical form in accordance with claim 4. 

wherein said plasticizer is present in an amount of 
about 15-20% of th weight of said sustained re- 
lease polymer. 



Claims '5 

1. A sustained release galenical form in the 
form of a disintegratable tablet comprising com- 
pressed microcapsules of active ingredient, said 
microcapsules having a size range distributed be- 20 
tween about 5 and about 400 microns and compris- 
ing particles of active ingredient coated with an 
encapsulating layer of a sustained release polymer 
composition having sufficient flexibility that upon 
compression of the microcapsules into tablets, sub- 25 
stantially no breakage of the microcapsules occurs. 

2. A galenical form in accordance with claim I, 
wherein said tablets further contain a pharmaceuti- 
cally acceptable excipient interspersed among and 
thoroughly mixed with said miaocapsules. 30 

3. A galenical form in accordance with claim 2. 
wherein said excipient includes a material for caus- 
ing disintegration of the tablet after administration. 

4. A galenical form in accordance with claim 2, 
wherein said excipient includes substances which 35 
cause effervescence upon contact of said tablet 

with water. 

5. A galenical form in accordance with claim I, 
wherein said microcapsules have a size range dis- 
tributed between about 30 and about 250 microns. 40 

6. A galenical form in accordance with claim I 
wherein said polymer composition comprises ethyl 
cellulose having a viscosity of at least 25 cps. 

7. A galenical form in accordance with claim 5, 
wherein said ethyl cellulose has a viscosity of at 45 
least 45 cps. 

8. A galenical form in accordance with claim 5, 
wherein said ethyl cellulose has a viscosity of at 
least 100 cps. 

9. A galenical form in accordance with claim I, so 
wherein said polymer composition comprises a 
sustained release polymer containing a sufficient 
amount of plasticizer to render said coating flexible, 

said coating being no thicker than that which forms 
25% of the w ight of th active principle. 55 
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